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Wir beginnen mit zwei Beiträgen, die sich
im Wesentlichen auf den Ansatz von Bode be-
ziehen. In ihnen wird aus unterschiedlicher
Blickrichtung bezweifelt, ob es überhaupt Sinn
macht, Förderkonzepte aus wie auch immer
gearteten Gesellschaftstheorien abzuleiten. Die
zwei folgenden Arbeiten konzentrieren sich auf
den Übergang von TA zu ITA und betonen ins-
besondere die Differenz von öffentlicher und
privatwirtschaftlicher Verwendung der TA-
bzw. ITA-Forschung. Der letzte Beitrag formu-
liert aus der Sicht eines mittelständischen Un-
ternehmens Anforderungen an ITA und thema-
tisiert deren Integrations- und Umsetzungs-
schwierigkeiten aus dem Blickwinkel betriebli-
cher Praxis.
(Die Redaktion)
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by Mihai Nadin, ANTÈ - Institute for the Re-
search of Anticipatory Systems
The constructivist perspective and foundation in
social systems theory is a very unusual frame-
work for defining the modus operandi of a state
agency1, in this case the German Federal Minis-
try for Education and Research (henceforth the
BMBF). The observer is part of the mechanism
subject to his observations, which reminds me of
a very good video dedicated to constructivism:
Suspicious Minds. Die Ordnung des Chaos
(Krieg 1991). The juxtaposition of statements
made by von Foerster, Maturana, and Stierlin
against tricks performed by a magician before a
child watching in amazement was not accidental
there, just as my reference to the video is not
accidental here. Indeed, institutions acting in
social-political environments as varied as those
of Germany and of the USA must perform
magic for the entity we call society (the social
systems theory defines it as a communicational
entity). It is expected that such institutions
acknowledge innovation, distinguish the
authentic from the fashionable, encourage com-
petition, and support the worthy. These are tasks
for which no ready-made solutions exist and no
effective procedures are possible.
Otto Bode, not unlike others dedicated to
understanding what it takes to cope with the new
in science and technology grounds this under-
standing in a rational framework. He justifies its
various manifestations within the rationality
adopted. Bode writes a very convincing manual
of operations for innovation and technology
analysis (henceforth ITA, i.e., Innovations- und
Technikanalyse), which can as well be a manual
for performing the magic of efficiently assessing
innovation (Bode 2002). Fully aware of the
unavoidable circularity of the enterprise he thor-
oughly identifies the perspective he adopts. That
his ITA is of crucial importance – failure to
realize the impact of innovation and technologi-
cal progress can have extreme consequences,
both bad and good – goes without saying. What
remains to be seen is whether the adopted
premise is ultimately more adequate to the ITA
task than alternative options practiced in tech-
nologically oriented societies around the world.
Let us not forget that every attempt to validate
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innovation is as good as our ability to define
innovation in the first place. In other words, and
in the spirit of the constructivist thought, it all
depends upon the eyeglasses through which one
examines what is submitted as innovation.
In the spirit of his premise, Otto Bode re-
alizes that there is a progression from TA (tech-
nology assessment) and its associated institu-
tional practice to ITA and the new means for
ITA implementation he structures through the
BMBF. The change of perspective, illustrated in
a drawing that goes back to a constructivist vis-
ual icon – a spiral replaces circularity – is con-
vincingly explained. The coherence of his model
deserves a clear expression of respect.
But my concern is rather with adequacy
than with coherence. In regard to adequacy, the
epistemological level – social systems theory
and constructivism – is as good as any other.
The shortcoming derives from the description
of reality adopted, not from the awareness that
ultimately this description is as limiting as any
other. I am consciously (and deliberately)
leaving aside the terminology and operational
schemes that political correctness imposes.
Europe, not unlike the USA, will sooner or
later realize the high price it pays for practicing
demagoguery and encouraging mediocre uni-
formity at the expense of acknowledging dif-
ference as a source of innovation and progress2
(see also Nadin 2001). The core issue is not
political, but cognitive. Allow me to explain.
Scientific and technical innovation are an
expression of human progress in understanding
the world and the ability of humans to trans-
form this understanding into improved and
effective means of activity. The description at
the basis of humankind’s spectacular scientific
and technological advancement derives from
the deterministic model that has shaped the
western world for over 400 years. This state-
ment stands independent of bureaucratic as-
sessments, and very often against the predic-
tions that such assessments have made. The
reduction of all there is to the description of a
machine3 (see also Rosen 1985) – and in our
days, programs or procedures can be such ma-
chines – results in an understanding of causal-
ity based on procedures for reducing complex-
ity. Otto Bode takes the complexity of ITA and
tries to reduce it through well-defined proce-
dures anchored in the constructivist thought of
social systems theory. This no doubt reflects
progress in an area of social action driven by
opportunism rather than by coherent evaluation
procedures. But it also conceals the major
weakness of the increasingly critical activity
involved in ITA. Reductionism and determin-
ism, no matter what their nature, are funda-
mentally reactive. A foundation of ITA based
on a model in which the past determines the
future can in final analysis be only incomplete.
If the description of the world in the body
of knowledge we call physics (and subsequent
derivations in chemistry, electronics, materials
science, among others) is indeed the foundation
of the spectacular progress in science and tech-
nology that we experience, this description
captures only partially, in the best of cases,
what the living is (cf. Fig. 1).
Figure 1: Concept for ANTÈ – Institute for Research in Anticipatory Systems
Source: Nadin 2002, p. 2.
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No doubt the living itself has its physicality;
but it also has an additional dimension ex-
pressed in its ability to anticipate. Information
processes, and maybe some even more intricate
processes, such as quantum entanglement
(Bohr 1935), which might be a good metaphor
for anticipation, provide insight into the dy-
namics of life, so different from the dynamics
of the non-living. The non-deterministic as-
pects of the living are complementary to the
deterministic characteristics: A cat will always
fall, but in a different way each time, while a
stone will fall the same way over and over
again (cf. Nadin 2003a).
Given space limitations, I cannot expound
here on anticipation beyond a rather summary
description. What I can do is to point out that
within the deterministic model we can succeed
by adopting descriptions of outcomes or proc-
esses based on probabilities. Being after the fact,
probabilities allow us to infer from what was to
what might be within the same deterministic
framework. Anticipation can be seen as a char-
acteristic of a system that contains a model of
itself that unfolds in faster than real time (cf.
Rosen 1991). I argued that probably more than
one such model needs to be considered in order
to account for “How does the living system
know, consciously or not, about its future state?”
(cf. Fig. 2).
These models are not probabilistic, but an
expression of possibilities4. Nothing can be
probable unless it is possible. However, the
majority of possibilities have close to zero
probability (for more on possibility, see Dubois
and Prade 1987; Ragheb and Tsoukalas 1986)
Imagine you work at the BMBF and some-
one submits a video about two kids talking to
each other over what is now known as the cel-
lular phone (Handy in Germany). Their talk
(which we all experience today) is a less than
convincing argument for the BMBF, or for any
government agency (in Germany or the USA) to
decide to support such technology. Many entre-
preneurs and venture capitalists, not just state
agencies, missed their chance to underwrite the
technology. The realization of possibilities –
from good to despicable5 – was not there. That
is, anticipation was not there.
Otto Bode (2002) brings up the word an-
ticipation in the following senses:
a) creating premises (through strategic man-
agement and organization) guaranteeing
the anticipation of technological develop-
ment (p. 51);
b) how ITA can increase the anticipative capa-
bilities of politics (p. 54).
The context is clear: cause (management, or-
ganization, or good ITA) and effect (guarantee
anticipation, increase anticipation). The time
vector is typical of determinism: from past to
present to future. The complementary descrip-
tion of the living world makes us aware of the
Figure 2: DIAGRAM: Many models
Source: Nadin 2003a, p. 31
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many possible paths available in a non-
deterministic dynamic system. That the social
system itself is non-deterministic is probably not
a matter of debate. And since adequacy is the
missing element in Otto Bode’s perspective, the
question to be answered concerns the use of a
model that captures the two aspects of innova-
tion. After all, innovation is an expression of
both anticipation (of possibilities) and reaction
to a state of affairs begging improvement.
We need to realize that innovation is not a
product of machines. If it were, we could build
machines to evaluate innovation and technologi-
cal progress. In such a hypothetical case, the
BMBF organization that Otto Bode describes
would become useless, since we would be able
to program a machine that would perform the
organization’s functions more efficiently. But
innovation is relational as well as functional.
And innovation evaluation cannot be reduced to
the typical functionalist interrogatory: the
“How?” question (which Bode brings up, cf. p.
48). It is subject to the broader interrogatory of
meaning and significance: the “Why?” question.
Obviously, I can only suggest here a dif-
ferent framework. But in doing so, I am also
making an observation regarding the process
evaluated within the practice of ITA: Innova-
tion has come about predominantly in the re-
ductionist-deterministic realm, and not in the
pro-active domain. Intermediaries, as Bode
describes them, are only witnesses to change
and not agents of change. We are becoming
ever more aware that humankind is exhausting
earth’s physical resources. Thus the human
mind, the locus of anticipatory “mechanisms,”
becomes increasingly important, inside and
outside institutions (including governments, for
as long as they survive). Hybrid constructs –
the living coupled with the machine5 in various
degrees of interaction – are emerging. It is in
respect to this new dimension of innovation
that we will not be able to ignore anticipation
without committing errors with serious conse-
quences for future human progress.
Notes
1) Several accounts on the same subject resulted
from research and analysis supported by the
European Commission; cf. Luis Sanz-Menéndez
and Laura Cruz-Castro (2003); Luke Georghiou
(2001); Andrew Webster (2000), among others.
2) The Office of Technology Assessment ended its
activity in September 1995. The Critical Tech-
nologies Institute (created in the USA by act of
Congress in 1991) was renamed in 1998 as The
Science and Technology Policy Institute. As a
federally funded center sponsored by the National
Science Foundation, it provides input on policy
issues that involve science and technology.
3) Robert Rosen stated that he would have ex-
tended the title of his book “Life Itself” by add-
ing “Why I am not a Mechanist.” According to
his Autobiographical Reminiscences, he would
have written a work on “The World of the
Mechanism or Machine.”
4) Foundational work by Lotfi A. Zadeh (the foun-
der of fuzzy logic) brought possibility into the
scientific discourse back in 1977-1978.
5) The insane combination airplane-terror driven
fanatic-suicidal pilot is only one example. The
Japanese kamikaze of World War II were precur-
sors. On the bright side is the exploration of outer
space, where the same notion of hybrid machines
applies. The Columbia Shuttle tragedy is an ex-
ample of an almost perfect deterministic machine
without an implemented anticipation mechanism.
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von Konrad Ott, Universität Greifswald
Mir liegen zwei Texte vor, die kritisch zu
kommentieren ich aufgefordert wurde: a) Nor-
bert Malanowski, Günter Reuscher, Petra Sei-
ler, Axel Zweck: „Die Anschlussfähigkeit von
Innovations- und Technikanalyse (ITA) – Illu-
sion oder Realität“, veröffentlicht in Technik-
folgenabschätzung – Theorie und Praxis, Heft
2/2003, S. 157-165 (Malanowski et al. 2003);
b) Otto Bode: „Die ITA der Gesellschaft“, ver-
öffentlicht in Development and Perspectives,
No. 2, 2000, S. 36-68 (Bode 2002). Da sich
beide Texte auf das gleiche Konzept beziehen
und Malanowski et al. (2003, S. 164) ihre Aus-
führungen als Konkretisierungen des Konzepts
von Bode bezeichnen, darf man die Texte wohl
im Zusammenhang behandeln. Der folgende
Kommentar ist polemisch und ich habe mich
dafür entschieden, die Polemik auch durch die
äußerliche Darstellung sichtbar werden zu las-
sen. Daher erfolgt sie in mehreren „Aufzügen“.
1. Aufzug: Man wähle mit dem Radikalen
Konstruktivismus (Bode 2002) eine Theorie-
grundlage, die einem selbst alle Freiheiten be-
lässt und die sich selbst gegen Kritik immuni-
siert hat, da alle Kritiker ja auch nur Beobachter
sein können, die von je ihrem Standpunkt mit je
ihren Unterscheidungen operieren. Über die
Fülle an philosophischen Schwierigkeiten (Kon-
stitutionsproblematik, Unterscheidungspraxis,
Wahrheitstheorie, Ethik), die der Radikale Kon-
struktivismus aufwirft, äußere man sich nicht
(Bode: „Diese Diskussion soll hier nicht statt-
finden.“), man suggeriere aber, dass der Radi-
kale Konstruktivismus mittlerweile auf dem
besten Wege sei, ein etabliertes wissenschafts-
theoretisches Paradigma zu werden (Bode 2002,
S. 36). Dann schlage man vor, die „Erkenntnis-
se“ (bezeichnenderweise wurde dieses Wort im
Text in Anführungszeichen gesetzt!), vor allem
aber die Auswirkungen des Radikalen Kon-
struktivismus auf die Sozialwissenschaften TA
zu nutzen, um daraus ein politisches Instrument
zu entwickeln (Bode 2002, S. 37). Man leiste
sich eine Anspielung auf Luhmanns Bücher und
